INTRODUCTION
Risperidone, as a potent antagonist of the serotonin 5-HT2 receptors, as well as of the dopamine D2 receptors, is presumed to have a major antipsychotic effect. Treatment of patients with acute psychosis most often includes the use of long-acting injectable risperidone. A number of placebo-controlled studies have shown that risperidone solution is well tolerated and that it has many advantages, including a rapid elimination of both positive and negative symptoms of schizophrenia, as well as a low risk of experiencing extrapyramidal symptoms, compared to therapies with classic antipsychotics such as Haloperidol (Yosimura 2005). However, Risperidone can block the D2 receptors in the pituitary gland resulting in hyperprolactinemia, which is dosedependent (Timotijevic 2008) .
Klinefelter syndrome belongs to a group of congenital primary hypogonadisms and it is a disorder which affects the development and structure of the testicles. It is the most common form of disorder of sexual differentiation which affects 1 in 500 men and is due to the presence of one or more extra copy of the X chromosomes in each cell, usually a karyotype is 47,XXY (classic shape) or 46,XY/47,XXY (mosaicism). Klinefelter syndrome is characterized by small, hard testicles, azoospermia, gynecomastia, a low level of testosterone (testosterone is the hormone that directs male sexual development before birth and during puberty and low level can lead to delayed or incomplete puberty), and a high level of gonadotropin in the plasma of males with two or more X chromosomes (Harrison et al. 2004 ). The clinical diagnosis of this syndrome is not easy to discern, which makes it hard to recognize children with Klinefelter syndrome symptoms at an early age. Often the first signs of the syndrome are noticed at puberty in form of insufficiently developed secondary sexual characteristics and gynecomastia. Sometimes it can be detected at an older age, during infertility testing. Children with this syndrome can have a low IQ or mild retardation, and they tend to be taller than their peers at this age (Stepanovic et al. 2001 ). The other characteristics entail psychosocial problems, a greater tendency towards malignant diseases and a high risk of cardiovascular diseases (Jaksic 2008).
This case study reviews the dilemma the authors encountered during the treatment of psychotic disorder. Was hyperprolactinemia caused by long-active injectable risperidone or was it a symptom of Klinefelter syndrome?
CASE REPORT
A male patient, aged 28, was sent from the place where he lived to a reference institution for the continuance of treatment for experiencing psychiatric symptoms belonging to unspecified psychotic disorders. During the psychiatric treatment at the parent institution the patient received antipsychotic therapy (promazine taken orally daily -100 mg 3 x 1/2 and long-acting injectable risperidone -one ampoule of 50 mg), anxiolytic therapy (Clonazepam -one pill of 0.5 mg in the evening) and antidepressant therapy (maprotilin -half the pill of 25 mg in the morning and at noon). The patient experienced psychological improvement upon the completion of therapy, but there were still occasional symptoms of anxiety, mood swings, depersonalization and derealization phenomena. All the symptoms started nine years ago when his father died of leukemia, his mother, sister and brother were all well, according to the family anamnesis. He reported no history of illnesses that could be relevant to the anamnesis and heredity. He also negated any history of smoking or drinking alcohol.
The first examination showed signs of gynecomastia and less body hair. The patient indicated in his autohistory that he noticed some changes on his breasts and a lack of male hair growth at the age of 15, around the time when the family first consulted a doctor, but no further testing was carried out. Since the patient had already started therapy with long-acting injectable risperidone (patient was administered with risperidone for one year at the parent institution), which on the other hand can result in gynecomastia due to oversecretion of prolactin, the authors decided to examine the hormonal balance of the patient and agree upon whether to continue or discontinue therapy. The patient was then referred to an endocrinologist who decided that the patient needed to be hospitalized at the Endocrinology and Complete Diagnostics. The MRI of the pituitary gland showed in the anterior pituitary a hypointense zone of 3.6x2.8 mm in diameter, which grew in intensity after Gadovist contrast (an adenoma with a permanent prolactin hypersecretion was found). The karyotype test of the patient was 47, XXY (picture 1).
The tests on hormonal balance showed the following reference ranges: the prolactin level was 1326 uIU/ml at 8 a.m., 1197 uIU/ml at 11 a.m., 1217 uIU/ml at 4 p.m. (reference range 86-324 uIU/ml); the testosterone level was 0,64 ng/ml (reference range 2.50-8.36 ng/ml); the cortisol level was 844 nmol/L at 8 a.m., 560 nmol/L at 4 p.m., 202 nmol/L at 12 a.m. (reference range 175-536 nmol/L); the luteinizing hormone level was 15.5 mIU/ml (reference range 1.7-8.6 mlIU/ml); the folliclestimulating hormone level was 33.9 mlIU/ml (reference range 1.5-12.4 mIU/ml); the estradiol level was <5 pg/ml (reference range 7.63-42.6 pg/ml); progesterone level of was 1.46 ng/ml (reference range 0.20-1.40 ng/ml); the adrenocorticotropic hormone level was 70 pg/ml (reference range 7-36 pg/ml); the thyroid-stimulating hormone level was 1.62 uIU/ml (reference range 0.27-4.2 uIU/ml); the thyroid hormone level was 18 pmol/L (reference range 12-22 pmol/L); the antibodies level against thyroid peroxidase was 23 IU/ml (reference range 0-34 IU/ml); the calcitonin level was 1.90 pg/ml (reference range 0.0-14.3 pg/ml); the parathyroid hormone level was 48 pg/ml (reference range 15-65 pg/ml).
The ultrasound of the scrotum showed that the right testicle was 1.9x0.9 cm in diameter, homogeneous, with a small epidermoid cyst, and the left testicle was 1.8x1 cm in diameter, homogeneous, with a small amount of calcification. For further diagnostics of the epidermoid cyst the following markers were tested: the level of lactate dehydrogenase was 176 U/L (normal values <241 U/L), the level of alpha-fetoprotein was 2.2 µg/L (normal values <9.92 µg/L) and the level of beta-hCG was <0.1. The level of glycosylated hemoglobin was A1C 5.9% (reference range 4%-5.9%). Osteodensitometry results were as follows: AP spine L1-L4 -Z score 2.9, L1-L4 -Z score 2.8-3.1. The ultrasound of the thyroid gland showed that it was of normal size and echostructure, in the left lobe 2 peripheral hypoechogenic changes 6 mm in size were found. The dimensions were following: the right lobe was 1.53x1.94x3.66 cm; the left lobe was 1.19x1.85x3.93 cm, isthmus was 0.3 cm. All the other somatic and neurological tests were normal. During his hospitalization the patient was diagnoses with Klinefelter syndrome. Hormonal balance showed primary hypogonadism (a high level of gonadotropins with a low level of testosterone), a high level of cortisol with a preserved diurnal rhythm of cortisol, but an inadequately high level of adrenocorticotropic hormone. Osteodensitometry clearly showed the presence of osteoporosis. Testosterone was administered via ampoules (one ampoule of 250 mg for four weeks) which the patient responded well to, bromocriptine pills of 2.5 mg 2x1. The therapy was prescribed by a psychiatrist. The psychological status of the patient during hospitalization was satisfactory except for somewhat more manifested uneasiness caused by the news delivered to him at the Genetic Counseling Center that he wouldn't be able to procreate.
Since his discharge from the hospital the patient has kept regular appointments with a psychiatrist and an endocrinologist. His psychological status is satisfactory and he continues to receive the same therapy. In terms of hormonal balance, the patient responds well to testosterone therapy, however, prolactin levels are still high (8 a.m./11 a.m./4 p.m.): 1311 uIU/ml, 985 uIU/ml, 1371 uIU/ml, which led to the increase in the dosage of bromocriptine, one pill 3 times a day until the next examination.
DISCUSSION
Despite the fact that Klinefelter syndrome is one of the most common chromosomal disorders manifested in men, it often goes unrecognized due to variations in clinical diagnosis. The diagnosis percentage is very low during childhood and only 10% of cases are registered until puberty, and 25% of cases are registered in adulthood (Bojesen et al. 2003) . Our patient was also diagnosed with Klinefelter syndrome at the age of 28. ). In this case study the patient experienced the symptoms of psychotic disorders. In a case study conducted by Bruining (2009) psychiatric interviews and observations showed that out of 51 boys with Klinefelter syndrome who participated in the study almost half of them (45%) experienced psychotic symptoms, predominantly auditory hallucinations and paranoid delusions. Four of the participants (8%) were diagnosed with unspecified psychotic disorders, according to the DSM-IV classification (Bruining et al. 2009 ). Although some of the mentioned studies are limited by a small number of specimens, the prevalence of psychiatric disorders is rather high than it is usually observed in men in the general population (Turriff et al. 2011 ).
Our patient was also diagnosed with hyperprolactinemia and gynecomastia. A few case reports and studies have been published regarding the hyperprolactinemia in Klinefelter syndrome (Xu et al. 2011 , Pinto et al. 1996 , Kumanov 1995 , Takeuchi et al. 1999 . A number of studies have tried to find a possible underlying disorder in the hypothalamo-pituitary-thyroid axis in patients with Klinfelter syndrome. However, those reports were contradictory and failed to locate a unique defect in the axis. According to the examination carried out in 1996, the prolactin level was elevated with a slight over-response to thyrotropin-releasing hormone. Estrogen is known to augment prolactin secretion (Takeuchi et al. 1999) .
Gynecomastia (GM) is characterized by enlargement of the male breast, caused by glandular proliferation and fat deposition. The etiology of GM is attributable to physiological factors, endocrine tumors or dysfunctions, non-endocrine diseases, drug use or idiopathic causes. Klinefelter syndrome is associated with hypogonadism and infertility; in these men, GM is seen in almost 70%. The reason why the presence of an extra X chromosome is linked to GM is unclear. A hormonal imbalance between estrogens and androgens is the key hallmark of GM generation. Another hormonal action that stimulates breast tissue in men is observed secondary to hyperprolactinemia. Prolactin receptors have been demonstrated in GM, and hyperprolactinemia probably plays an indirect role in GM, since it causes central hypogonadism and alters the androgen/estrogen ratio. However, it is clear that most men with GM do not have elevated serum prolactin levels and not all men with hyperprolactinemia develop GM (Barros & Sampaio 2012) . Pituitary adenomas producing prolactin (prolactinomas) may also induce GM (Johnson & Murad 2009 ). Other endocrine-metabolic conditions related to the development of GM include metabolic syndrome, refeeding after severe starvation and substantial weight loss and functional hyperprolactinemia (Narula & Carlson 2007 ). Nuclear magnetic resonance was used to diagnose a pituitary adenoma with a permanent prolactin hypersecretion in our patient. Prolactin-secreting tumors have been reported in Klinefelter syndrome patients (Kumanov et al. 1995 , Pinto et al. 1996 . It is reasonable to assume that because of the loss of negative feedback effect, chronic stimulation of lactotroph cell type would result in hyperplasia, which in turn may transform into adenoma. Therefore, it remains to be elucidated whether hyperplasia of the pituitary occurs secondary to gonadal failure or is caused by a genetic abnormality linked to Klinefelter syndrome (Abdel-Razic et al. 2012).
The connection between antipsychotics and hyperprolactinemia has been discussed ever since the '70s of the last century (Gianfrancesco et al. 2009 ). When it comes to hyperprolactinemia, it is regarded as a pathological phenomenon if prolactin levels in blood are constantly high in the absence of pregnancy and lactation. Hyperprolactinemia can pose a medical problem due to acute and chronic consequences in form of: dysmenorrhea, galactorrhea, gynecomastia, sexual dysfunction, a high risk of osteoporosis and development of pituitary tumors (Haddad & Wieck 2004 , Montejo 2008 , Szarfman et al. 2006 ). Antipsychotics are the most common cause of pharmacologic hyperprolactinemia, and the majority of antipsychotic agents cause hyperprolactinemia. Classification of antipsychotic drugs may be based on their prolactin-elevating aptitude: classical antipsychotics are traditionally "prolactin-raising", while the newest class is usually "prolactin-sparing" (Bostwick et al. 2009). A cohort study from 2007 reported that among 194 schizophrenia and bipolar patients receiving antipsychotics from a single community mental health facility in the UK, 38% had prolactin levels above the upper limit of normal, two thirds of whom had significantly elevated levels with clinical consequences. Women were particularly at risk for elevations and associated consequences, with over 50% of women in the study having abnormal prolactin levels (Bushe & Shaw 2007) .
Typical antipsychotics, acting as nonselective antagonists of prolactin receptors and have a high potential of causing hyperprolactinemia. In general, a prolactin level among patients treated with classical antipsychotics (Haloperidole, Fluphenazine, etc.) increase few hours after starting the treatment and continues throughout its duration. Conversely, the risk of hyperprolactinemia caused by atypical antipsychotics varies depending on the active substance used. Thus, amisulpride, risperidone and paliperidone have a strong potential to cause hyperprolactinemia while clozapine, olanzapine, quetiapine, and aripiprazole have the least potential There has been considerable debate over the years on the impact of hyperprolactinemia on patients with schizophrenia. High prolactin levels in these patients are frequently associated with sexual dysfunction, osteoporosis and even breast cancer (Peuskens et al. 2014 ). Management of antipsychotic-induced hyperprolactinemia should be on a case-by-case basis (Miyamoto et al. 2015) . The primary goal of therapy in patients with hyperprolactinaemia is to restore gonadal and sexual function, to prevent inappropriate lactation and bone demineralization from inadequate sex steroids by normalising prolactin concentration levels. Only in cases where the causative agent cannot be reduced in dose, discontinued or switched to an alternative, should pharmacological treatment be employed. Before add-on therapy is considered, aripiprazole monotherapy should be evaluated and tried where possible. There are a few studies which have demonstrated the effectiveness of aripiprazole as an add-on to normalise prolactin levels. The dose of aripiprazole is 5 mg with prolactin levels measured weekly to ascertain benefit. However, it might be a consideration for patients in whom the risks of switching to an alternative antipsychotic with a lower potential to raise prolactin are significant, and where the risks of maintaining a raised prolactin are also high (The Sussex NHS Foundation Trust Guidance 2014). On the other hand, recent research has shown that hyperprolactinemia can be found in patients experiencing the first psychotic episode but not taking any antipsychotics. This present vulnerability and genetic predisposition have to be taken into account when considering the use of antipsychotics and their possible side effects (Peuskens et al. 2014 ). Another important thing that some researches point out to is that the pituitary gland represents a dynamic organ whose volume increases months before the onset of the first psychotic episode and independently from the use of antipsychotics (Pariante 2008) . Several studies support the thesis that the hyperactivity of the pituitary gland and its weak response are caused by stress combined with the onset of psychosis (Borges et al. 2013 , Baumeister et al. 2014 .
In this case study it was very difficult to determine what exactly caused hyperprolactinemia, whether the side effects were caused by the use of long-acting injectable risperidone, or Klinefelter syndrome per se.
It is precisely because of these reasons that it is very important to take into account multiple factors underlining the use of risperidone, which can lead to high prolactin levels in serum and clinical signs of hyperprolactinemia (Margari et al. 2015) . In the case of our patient perhaps a different kind of psychotics should be taken into consideration since the prolactin levels are still high despite the bromocriptine therapy.
